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IN T P  1~ML ’T I ( ) N

he L~~hS~~; 11 st em Per t o r m a n c L •  Speci f i c a t  ions ( r e f e r e n c e  8;

h~~~t • ~~~~~~~~ h~• ~~ eci t i c at i o r i ” )  I n c lu d e s  a s t a t e m e n t  of the  goals

i t ~~~~~~ t r y  ~ nd s eve ra l  p e r f o r m a n c e  c h a r a c t e r i s t i c s

1 I : t  e : .  1 1 “~I :, t r a i i t  ~
•
~~

• . tch 1 e v t• me n t  of t he  st a t e d  qoals  . Appendix

. ~~~~~~~~~ t S  S. ’. t :  i i  p~ t l ~~t~~~l • ip h~ of t h e  S j e c i  I ic at  ion w h i c h  a p p l y  to

t ¼ 1 ~~, ’ I . . V 1 1 t 01 ~x r i . ~ t t 1 y ,  ¶ h e i e  a I  tw o  d e f e c t s  i n  the  S p e c i f —

• d :~~~~ ; • F i r t , t H Jo f in  i t ions of some paramete r s

H C , : I e t . : : • , i t  ~cu l a r  the “ i c c u r . i c y ” r e q u i r e m e n t  is

o ~o~cl :  w e l l  d o !  i : : . d p a r a r~e t t r s  as s t a n d a r d  e r r o r .

i l t .  st ’c i~~ i~~; o: :~ s p t ’c 1~ i c a t  i n n , a ccu racy  is e x p l i c i t l y

1 IS  - 1 z . C i 5 1O ~~ of ~~o~~ s u re d  qu a n t  i t i c s. Second , t h e

• ~‘I: 1 • ~~~~t : .  l i e  ~t u f ( r rnI: i ’e cl:~i r a ct e i  ~s tic s  and the sys tem

. 1.  11;  :i ’ . 1 . - i r .  Th~ r e p o r  spec i f i os  h~ r e q u ir e d  accuracy

I - ~. :~ .‘ - i  ~~~~ ,i : .d d t ’ r iv . ’s  he 1. . v an t  p e r f o r m a n c e

1 i S ’ I CS - h i :  - c .  l ’~ ro~- t h e  sv s t . ’r~. m i s .  T h i s  i s  done i n

S I t . . . t V  • h i t  ¶ : , t :i m~Th o r s  L h ’ ’r i v . d can h e  v i e w e d  a~ exp li c a tion s

• : e  s i~~. :: n t ’. : - .l~ i ( I ~ 5 .  ~.°ne of  t h e  p a r a ~~. ’ t ’ r s  de r ived

:0 i 5 1 n I .  i : :  i t :: t • h a n  a i , ~~~; n a b 1 e  i n t t ’ r n r e t a t i o n  of the

• • S ’ 1 n 1 1 c a t  on

i a r  i~~ r a p h i  3. 1 . •~ . 4 of t he  Spec i i ca t  ion i i  st  s t he f o u r  goals

o ; : :  1) 55 
~~ 

1 or ~t ’t  ry  . These a re

1) ) , ‘~~e rr ~2 r i a t  ion  of o hj e ct  ( ‘lass
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. )  I~~~t I m L n a t  i on  o~ ~1n t  ion  C l a s s  ( i . . . ,  s t a l l . , u n s t  al l . ,

-
~~~ t h u  i . :ed)

3 )  Pt  : :‘ n i t  i on  o I S~ 111 : :ir: ih 1 e Fe r i o h

4 ) ~ 0 :‘ , 1:: , t i on  o I ~t i  X 11’ u:  A’. . r  a~~ Ma m n  1 ¶ 1I~ h

- : na  1 t - - • •i t  I i  n . h  - e l  i n ;  C r- . i : ;  U I  ome n t S 0

h i  u - m h : n . ss a s  a :nc~ ion  o l  ¶ u : ~~t . ~ 1 t l .  n - ; h  ht t t - ’h t ; i ~~ ie I S  t n t

s: • c :  I i t  I , ¶ h. o n l y  i ‘~~ , c ’: c  a l  ‘. . . t .  1 o F t  1 1 1 : 1 1 0 1  - i t V r , . l S O f l , 1 ll e

l~ ’ C i i ’ ~ ’ 15 1 : 0 1’ - i t  ~ ( 0 t 0 t  1 1 1  :‘ . t ~~ u i .~~~ . r ; t  S w i t h : . s i  , - c t  t o  ~

C l  , t I  1 0 • I . 100’ ~ • e: 1 . 1 1  I S .  0. C t  i : n ; t;  I I  — V 1 1 . 15  ‘ - I  -

I .  i i  , I 05 • v. 1 V , 1~ I • 11 t H’ I - t r t n c t  ‘ . • - t  l o m  • ‘ I I  01 • I.  • oc t

, i n h  ~~
‘ t o ;: : - ” on ’ o f  1 . - : t o i s t.  :nc i~~~n .  :; : 0  :0: V I ,

t .‘‘ .~~~~~~~~ .‘
-; ~: 1 o : - . - c n ~ . I I — . a :  t i s~ 1 1’ 1 i ’ .’ - 0 -  - 1  (‘0 1’

‘ l . , : i~” - : u s ’ I c ; ; n ’ ’t - : . ’ :  t o: i • - v . r . n  01 h .  I o u x -  : - a l s  1 1 S i . n l .

o r d e r  • 0 i :’. . :: • . 1 .‘v t n c v  0 P. ;i ”  1 . ‘ : S  i t;e l , - i : h  ~ . r i c

! er  ct oh • C • h - i s  I t o n  1 f i n I . T l : ~~:; i n i t  a 1 1 e I w I • P P

• o n  oh i t  c • : - : .  I : sc- .i S 0. 1 - : ‘ i n  c. a P.  - I - - t I  1 f l :

S 0 ho  ~~F:oP S5 sv:; . . P. • i i  i s  o • 1 .  • - I r ) c t t : i 1 h .

— ‘ eas I i r . ’n . n t  p a : i ; ’ . ’  t o ?  s i : ’  con a : n. s I  l n a t : n c h l x  h~ .

I • I t 1:- - :  - : • -in  I • 0 1 • - ‘°-  n i • - h i  I .11) v m e t s  u r ‘ :- . - n t s a • r :a do

in  t h . n a t o i i  t-; v~~ t ’  - 0  t h . ’ . :u : ; - I ’ °n ’ . A l I h ’ i : h :  l i t a  : r :  an ot hc l

s t t ’ ~’ ~‘a :’ I .  Ie~~ i r ’ i , * he ;~~co P i r , ’ !n l  l ’w.ni ~u s t  h - . :  s ’ ab i  11 7 . 0

‘he ::-i ’ ur a l  svs r ’; co r r ’ ’c ’ t o he GL OPSS s t a n d a r d ;  a t ’  .‘r~ t t o

• r - i n : . f n I ~~’ o ,n : t h o r  st i n I - i r d  SV S t  • ‘m.  The  na ’ t i I a l  s v st e ~~ so f a r

c n s~~~h . ’ r .  d i s  h i  on ,  do! m e d  1 • P. - r e st ons. ’  0 ’ .1 0 i 7~ :

2
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~h o t o , ’ - t t n -  h~ , t : ; i it o: ’;os l h e r i c  t r a n s t i - i s S i o n  ( w i t  P s l i g h t  modi —

: C l ’ i o n  due t m i r r o r  i e t l e c t  i v i t ’ .- and ; la t -o ; t r a n s m i s s i o n ) .  For

t - t : o : i S  t , I s l t  c l t z  i n  Sec t  ion I l l  as w e l l  as to improve s t a b i l i t y ,

I t  I S  t~~t ! . i I ¶ C, I ; s i d c I  an i l t t r n , i t  ~ Ve n a t u r a l  s y s tem  d e f i n e d  as

h~ • on .-  ~t i  ‘. . -  w i t h  t h e  i~j d i t  i o n  o t  a I i l t e r  such as a Schott

4 I s 1 1 • ‘ z  . Th s i 1 • • r is  : u :1:1 v a t m :  n a  I’ .’ cut —on f i 1 t 0 r w i t h

• he i :  ; , / t  r t n s~ -
‘ t : . n :  t r a n s i ¶ i o n  at  . 4 35 . . , b l i n d i n g  the

S .  :0 elI ; I t  :n; 1 : ;  he L 1 u ~ : t ;  i i i  of  ¶ P .  s p e c t  run : , where

. : r n o s ; - P . r in  t r . t n s r : i s s m o : m  va :  i t s  ~an I d l y .  I n t r o d u c t i o n  of t h i s

i 1 ~ : * , i i  ? . H h J L ’ t ’  t h r o t ~ :n p u t  , 0  t h e  p h - ’ t s ne t e r  b r  t w o  rea sons .

E I I n o : . 1 t  1 - 1 ;  0 t h e  • ‘ X I e f l I . ’  h - I H W ’ ern i 1 t h e  s p e ct r u m  r e s u l t s  in  a

los s  ot  •~~ o~ 11, 1 1  - t o n ~ i :  s u n l m - : : ; t  . ~~‘f l e ct  m e n  at the tw o

,i: r — ~~l - t : . t ;  l I l t  01 .i c.’s ca use s  a loss  of in  a l - j u t  i o n a l  r~~-~ of th e

- . 7.1~~ 0 c ~ :h h :  s i t t  1..  o i~~~: ; loss  can  h e  r e du ce d  or eve n

e i u n : : - ~, e . ’ h  ‘ h I - o i :h : 1  - 0 0 1  10 : 1  P . ’ • n t i I .  l o ss  has b een used in

t~~1 L I . . ’ c~~I u i , ~~ : - -; :s ob  :- . ‘i ! o : : ’ ,nc . ’  w i t h  ¶ 1 ; .  0 0 4 3 5  f i l t . ’ r .  T h i s

i n s  I - i ’ h. . I .  s u I is  :1 - .11 - I P .  - :  . • arc ness i n : s • i c i n t h i s

- i i  : • a :  I t b , • t  I I n  I L ’ a 1 :‘e: 1 1 1’ - i n c . ’  c a n  1 - . ’  ex~ . ‘ ‘ t ed ¶ o Fe

s i  i ;h 1 y 1 .  ‘ ‘ I
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:- :~~. :st ’ t h i o  .~~~~~~ 1o S t ’~ i 1 1 cor r oo t  i O f l  01 ( 1 0 1 0 ’ S  : h o t  ome t r ’ . t o i

. i t t i I O S i  h e r : c  • ‘ x t  i n c t  ion is  • ‘ s s t ’n t  u . i 1 l ~ d l t t , ’ I - t ’n t  i a l  ph ot o r t ’ t i -v

s o ’ - : l a r  t o t h e  :‘ e t l - i  i e s c r I h t - , t  1 - ’: } I . I I I i O  ( . ‘ , t.~~ . 7 ) .  Tc- ~ l i c a t m o n t ;

t h i s  m et  l I d  a t  t b ; .  e d . ’ sc i  i l o d  1 ’ , Son  v a r  i and  h e , t n . ’  ( I )

an d  I - , So I V i  r i ( 4 ) . I ¶ 1 1 1; : . I , ’ : - i i  i t ’ s  1;. • 01 I SI • nc. ’ 0 t a

c a t a l o ;  ot  : o ’c ’ - l v  t 500 t a r s  : is  r i b - u t  ‘ 1  m or - ot  1 . s s

:o:  ‘- 1 ’ .’ O V . ’ t  t I e  s : ’. .  ‘ t ’ l ; : s  1 . 1  t a n  I t I n ’  ~in i  f o r :’ i v h e r  l v . ’
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00. ’—  • . 7 .  i i ?  ‘ 1 5 5 01 .1 H .  o h - ; . .  y .  -
~~~ - - t  • ~ I I m I * . ‘r n t . . -  S t a n ;  shea  1 1

.I11 n i ’ .’ .’ 1: n :  x i :  i t - I , ’ 1 ’ Li :  sn ot : a l  c h i l i ’’ ’ - : 1St  i c S  SO ‘ P a l

‘ • - i s - o  moo t S 01 • :;.‘ t a r s , a ’ 1. ’ i s ’ • w :  1 1 : 1 0  m : m ’ .’ l ’ .’ .-  , ‘ r r o : ; ~ due

o c - j o  . 1  t ’ ’c s.  I’h~ ’ .’ s h o u l d  a l s o  i’ .’ ’ -  : 0 1 - 1 1 : 1  : l eg  a ; - : - r  - - x 1 ~~- i t . l \ ’

t h , ’ r a n :’ — 11 so n . i ’ n e : l  i r m h - l . ’  s h e  - i s . ’  and l I n e a r

‘ .1: n ose  a :  • n i :  a n t  .‘ . - - .  . 1 1 . ’ ‘‘ t - O ’ 1 . 1  ‘ - S :’ l sn  F. ’ hos , ’  i : .  P .

n i t  a r - i l  5 v s e ’ n  ol t o t i ’ ;E mss . -  : : 1 ; - ; ’ o ’ , w hj ’l ; is t a k e n  o I e I t ~e

sys t e t ~ .‘s ’ e 1 i sh e  I b y  l ie  ; i f l t  i l ’  : ‘ 1 OaA: ; r ’ s~ en s.’ .

i i o h  ~~~
‘ i n n  f S i ’I ;  i ( ‘.11 - i  b r  1 - ’ .1C 11.1 1 obno ’:  v i o n  a ’ i

L;l’ . t t ) t O , t i ( ’ m l  j I  y w ’;i ld • - i k . ’ i n  ex cess  f i i o h m c a t  . 1

I n  o rd . ’r  ‘ I . - ‘~ : • P 1 fl 1 ‘10 ‘i i  r a ;  s 1 a s.’i - h i t  . - he com—
: - i r l s o n s t a r  ~“ l s t I . ’ : ; ‘ ‘ar i y ‘ n .  sa m ’  e l çv a t  i o n .  F o i  • ‘ x a m r  I . ’ , f o r
a ‘;a t . ’ I l i t e  a t  1. 5  a i r  ‘- . l s s es , t h at  4~ . - l e v a t  m e n , t h e  s t a r  m u s t

- . ~ i f f e r ~n “ i . ’va Io n 1’ ;  mo : .  t h i n  . 5 .  . . t  ¶~~~~~- a i r m a s s e s
( . 3 ( 1 ) h e  m a x j - ” iI’: : ‘ ‘ r t ” i s s i t I e  . ‘ l . ’v a t  j o n  d i  f f e r e n c .  d,~c r , ’a s . ’s  to
1 . 7 , a n d  t I  t h r . ’.’ i i :  ‘ - - i to; .~~~ ( — 2 1 )  ) i I . ’c ’  r ea ses  t o  0 .
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i s  b ’ .’ i ’ u s l .  : n t  t o  i t i S t . t - t r ’ , w a ’. t o  pr oc . ’. ’ d . I : : s t e a d

- i  : - . t n t  t : e  in  H’ t i — . - o  - - t  ‘ I n ’  ho’ nm, ’ x v  don , ’ b - v  he ast  rono mi ca l
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I )  I s t il l : s l;  1 sot  01 : : i t t y  t0 in h a : d  st i r s  — once  fc- t

I 1) 5 5
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• (‘0 ~.I  11)55

1) ‘ F u .  i :  ‘ ‘ h e  s ’ i : ,  H r  I :; ‘ ‘Sl  • ‘ ‘‘ — I nc. ’ 1’’ t ’ r  m n s t r  m r n n t
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• • n’ . . i~’ ‘ t : i ’ ; • ’  - • he • x • r n - , -  w i d t h  a! t h e  0 ,’iAs r e s p on s e , t he

i: I - m r  I ”  i s  r o n o r l I t , I 1  ‘o h I s  01 ox ’  i n c’ t ion cannot l s ’  , x l . ~cted
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I n  en I , :  t i  1 ’ a . c : : .  i ’ . - i :’ ’ ’ i t ;  ‘,‘- i l u ’ - f i r  ‘ 1 - , i t  i I ; :o’ ’ . ’ s n ; . i : ’ ’  ‘ o

ha’.’.’ 1’ ’ ’ m I i ’ -  ~~I .  -‘O’’ , t t ’ - 01 ‘ h o ’ I ’ ’ I  1. ’’ l v i i i’ s  of I ho ’  ob ) . ’ ; ’ t s

‘ ‘ - i s - n ’ ’ I .  T h I s  o ; - ’ w l ’ -  I ; ’ ’ i s  :. ‘ . i ’ ,’a i  l a b  1. ; i t :  ~~S t  i : : . m t  . -  01  ‘ 3

, , m - , : ‘ t i : : ’ ! 11; ‘0 ’  1 ’ ~ l 1 ’ ’ ,i:: : w m .  ‘0. . -  . m t : ’ . ’ s ; - h ; . ’ r m c  ‘ ‘ x l  m nc ’ I

i .  1 . ’ 1 ’ l l I ’ 1 0 ’  l i i i  - i t i ’. ’ ’! ’  S ’’ . i n’ ’ ’  I ’ : ’ I t O . ’  . 0 , 1 1 1 1 1 7 1 1 , . ’  - r o •1;ict

I lux , . t ’ n o - b : . - ~ 1’ ’ ‘ 1 . i t . t ; r : i s s  1 , 1 1 : 1  , 1 . ’ I ’ ’ c l o r  r . ’ s : - - : :s. ’ ‘— ‘ i t O

r ‘ - : ‘ ‘ - ‘ ¶ - ‘~~
- i ‘:. ‘ 1 ‘1 ~ t ‘ - . ‘011; 1:,  ‘ ‘ - : t  : ‘ : 0:.  ‘, - i t ;  c . i i  r m ‘11 o:o 1 o : ¶ ‘*5)

s ‘ o  ‘ • - 1 1 5 1 :  1 : ’ : ’ i ’ : nn ; , 5:.:: ’. 1 :0’ - i : : h t o , i t . l  i t b , t  t e l  l t ’ ’ I . ’ l I i- on’ t o l l ,

a ‘.‘ml u. ’ t - : • 0.’ . ‘ x t  i t : ” I ’ ’:: t o t  ox -  10 1 ‘ I ; ’ -  si • ‘ I I  m c c, it-n ’ of

.1 I I I  co l o t  ‘o h  :~~- I ’ . ‘i  I ; ’ ’ - ‘ - ‘ I t  ‘ c t  ‘ - - I  I - ’ r  ox ’ i n  ‘‘ l inm ’,’ i a  ‘ . . isu :  .‘toent

0 1 i ~ ‘ ‘ 1 - i x  ‘ v ; , ’ s ’ - i t . T I : ; n ; v - i l u e  ~~~~~~ the: ; ‘ .mk .’n ‘a  I •

• he • ‘~~ . : ‘‘n’ .’ : a n n-  01 a ::t: ; 1 : n  - h . j : ~’ r i l ’ ; i t  100 • ‘! ~F ; s , 1. i - h o . :  to

I” 
‘ I  • 7 . ‘c I . i l e  t h i s  i s  c e r l a ; n l ’ . ’ p l au s i h l . ’ , i t  i s  n n l ’,’ a

- ; ; ‘ ‘ t-o; ‘is ‘0  I I: ’ ’ r ’ ’ f l . - ’ l V 1 ’ ’1’ 3 1 1 3 . 1 ’ ~ , ‘s  of  t h e  s a l e l l it  .‘ pn; ’u—

l m ’ i o: . ~~~ ‘.‘al-i ’ ’ 01 wa s  c,’i l c u 1 . i n’~ f o r  I w l -  r e s : ’’ ’n n ; ’ pro f i l . ’ s

1 0 1  l i S E ’ . 1  . ‘ l o w  ‘o i’ ’.~.i1u a t . ’  th .’ ‘ ‘ xl  i t : ’ ’’ in : :  e r r o r  - l u . ’  ‘0  th e

s~ oct r .i l I i s t r  1 1 1 1  i o n  . ‘l f r ( ’t .
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I n  ~idd i t  ion t o  t he two i n~t i1ei ~ua c j es d iscussed  ,tho ’.’e , at

i,’a:;t two nioi ,’ I ’- ; •d . ’ l f , t i l a ; . ’s  w i l l  ( le i l r , 1, 1, ’ t I m ’ ’  d a t a .  I ’ h . ’  model

i m p  1 1 0 1 1  ly  i S n C  1 I ’ t I ’ 5  I P at  ex t  i n o t  ion is  not a f u n c t  ion of any

1 1 0  v i :  ; . t h  1. ’ oI l i e r  t h an  .‘ t ’ n j t h  d i s t a n c e  (or  e l e v a t i o n ) ,  nor

i s  V a O I I I L ’ I 1’ ’O 0 ‘ 1 17’, ’ . 1:: I . i c t  : ; t ’ i ’ h . ’ r  of t O e s , ’ two a s s u m ~ ’ —

I : o n s  is  t~~~a . ’ • ‘ ‘~~~
‘ ‘ I ‘ 00 “ - i I n t O: ’ . ’ ’ I I C ” n i g h t s .  A s t r o n o r o m ’r s  1C) t
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I 0 13 - . ’ !  S i t . ’ l ’ ~’ . t !  : 01 1 ca n I t t ’ C ’ I ’ ’ , i t ’ ’ ’  ¶ o ’  i mp’’: l ance  of th.’s.’ . ‘ f f t ’ c t s ;
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1 “ ‘ w ’ ‘ ri I 2~~
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F l:. ’ 1 ‘ ;; r ’ ’s a : ‘he  e~ ; ‘ ‘c- , . - i : s ’, - t t ; , i t ’ ; : ’  ‘ m l ’ ’  ‘5’ : v  ;I :o : ’
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I t  t a i t ; s  - - -~;t t o  be r a t h e r  d i f f i cu l t  t o  d t ’ i i v t ’  a sp e c i f i c a—

100 hr. ’ ‘ t  ly  I x o:t- ‘ b e .  r . ’~~u i r t ’ t o t ’ n t  to (h ’t e( ’t 5} ’ • ’ ( ’U 15t ! f l a s h e s . *

I a l s t’ •t l ,i u-’- i :  I m i s s  I at ~~’S ItI t ’~’ , h oweve r , e a s i l y  b e  e v a l u a t e d
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~~‘~~~~~~~~‘ ‘‘ .15
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The l i i . ’’. ’’ w i ’ . o f  r o c .’e l i~~~ wn u l - I  b ’ .  ¶ o t ; ( ’ t ~~~’i c c e 3 - t  a b l e  f a l s e
a l a r m  and  m i s s  r a t ’s ,  m l  e l m t c _ i r i , t t  ‘‘ t h e  t h r ’ ’ : ; P o l d ,  tI , 1 c . ’ t w t ” ’n t P.-

; ; at  l o o n  1 • ‘a’5’ m g  ,i r’ .’ - ; ’ a  i re d r’.’~’mn f l a s h  hr  i q h t n es s  — “ a- i s  a f unc ’ I n t l  a t  ‘0 . ’ b a c k g r o u n d , Th i s  can n o t  he ~~ - t . . , so a
d i  f f e r e n ’ a ; ; r o ach  - -u s ’ l ’~’ found . 11cr .-’ t he  er r o r  r a t e s  ha ’,’.’ b e e n
‘ ‘va l u a t o ’ ?  f t  a s p e c i fi c  t o a r q i n a l  d e t e c t i o n  to , I e n o r : : ;t i . i t e  t h a t
t h i s  p a r t i c u l a r  ¶ a n ’~ is so ea s y  t h a t  i t  i s  a lm o s t  s u r e l y  i r ” p l i c i t
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‘ 1 ¶ 1: ‘ h ‘ ‘ s o . ’ 11 i I .‘ , h a ’,’ 1 1 : - I  :; ; i  n

- ,  ‘ r od ‘1’ . :0’ s’’ m t . ’ : . ’  I i . - - 1  ‘,‘ ( ‘1/4 ) T , w h e t .  - i

1. 1: n ’ m l j m : ; . ’c :e - !s  i t O  T i s  is: 5 ’ - . ’ - r i d s ,  I t  ‘ I: ’ ’ : ;  I c l i o w s  ¶ 1 : - i ’ , i t

3 ‘ - ‘ . -mos ’ , ‘: 10 I i ’ m : ‘ ‘ i t : ’ t - ; 1 ’ - !  ; - ‘ ‘ r i ’ - - ’, a t ’  I 5 ’ -  n a  t~~ :‘ ‘scr ~~b - t -  t O ’ ’

S i  I l ’. , i  : l r ~~~ . I f  ‘ P t ’ r i o  : ‘ - ; ‘ ‘ ‘.~~ ‘ - ‘  t b : .  ‘h r - s O -- I  I s ’l -~~ . - c t  t -~ t b ; .

C - I t ; ’ i n - ; x i ’ - ol ‘ P . ’ is : ; l 1 ;-n e : : t 100  t ’tl i ; ’ ) I S  c i s c _ t i r e d  to

1e ‘ ‘ : ‘ ‘ oi ’~: ’ - - l  - m c -  ‘ : i : . m . ’’: ‘ ‘ I  I i ’ i , ; t  ~S Seen  t h u  . ach  l a t e ; : ’  c an  i .

r . ’; ’ r . ’s ’ ’n ’ . ’ !  i n  I ‘ - ‘ - ( . ‘~ 1 - ; t s ) .  T . ’ - . ’b:.i r . o — t . ’ t j s t i c  s i - I n su r e  of ’

i t :  - ‘ l ’ J ’ ’ • ’’ - ‘ i n h a : ;  1 . ’  :5 ‘ t I  ‘ 0 I I ; . ’  . i 3 : : - - :  1 ; i t ’ ’ - u - ’;’:~racy  i n

2 K  l ’ : ’’ . ’ S.  : ‘ l : .m ’ r eco rd  ; ‘ o i l ’ l  ( ‘on ’ a l n  I I ; . -  s j - t n a t ’ ; r . ’ j ’ r e s e n t . -d as

“ r aw ” - I a ’ .i or us  tc _ .a- ~ n i t  ;i I ’ ’~~ , a n d  a l l  r e l e van t  t i m i n u  and  con—

I i ’ i ’ ’n s  of r it ’”; ’ ’r ’ .’,l ’ io n m l  -u ’ m ’ I n n .  T b - , ’ ’ most d i f f i c u l t  p a r t  ( ‘I f

‘1’ i s  roc ’’s s i n - i  i s  a ~‘t ’r ‘ I  - b et  . c t  ‘u , T b :’ ’ g o f t w a r . ’  needed  for

‘ l : i~~ i s , m l r ’ ’ a  I r ’ ’qu i  red I ‘ ‘ ‘ h . ’  s t . ’ c i f  ic a !  i n n .  7 1:’ - o n ly  a d d i t i o n
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w h e t . ’ is the sun-ob ]ect-obs erver angle . This result is oh—

t , tlr;t ’cl for t b ; . , maximum re flection from both; a c y 1 m n ~i . ’r  and a flat

; - 1 , t t t ’ . A Io j ic al t i r s t  try at  assignment of object class would

t h u s i- ~’ b a s e d  upo n t h e  :‘c, ’ , t c ; e i r ., ’,b dej ’artu r.’ from this phase func—

I i a ; . In  or  Ot t’ t O  •~et a u se ful rar ;qt .’ of i t  w i l l  b e

to coo L 1 i ; t ~ ,ch s t ’ t va t  ~‘r ; s  ,u k.’n over ext ended ; - . ‘ r  is O : :  of t m r . ’ , a t  a

‘,‘ ,l C o t  - I , i i r :’ - ,  0 ; 14.’S , ,l t c S  ~-o S s 1  ly  .‘ v on  I r nt ’~ mu lt i j - l e smt.’s .

For ‘h i ’ s.’ x .‘ ,u s n ns  i t  ‘~ ‘:  11 i - . ’ : a - ’ ’.’s.:;ar  y ‘ c ’  rt’duc .’ i ll  c ’ t - sorva t ions

‘0 .1 S t . t t ’ i l , i i  1 Sy s t . ’ I ”  ¶ ~I5 s v s t . ’ t c _  t- ’ t ’ 1 ( ’ I  u n ;  we ll as sho t nois e

I - - a : 1 1 - . -  con s  ; - i .  r i .

‘u’ . 1- . .  r i  a r  ,l::’. ! ’ ,% . .~~~. Ta’ ,’ l o t  (~ x i’,’ a t  is —nrim , :ir :  i c a t  in t : ) have

—‘ , u - I i ’ :;ot”’ .’ t-’. ’ . t r ; a r  .‘ t - : t ’ r; t  S of t O . ’  1 :  i :htncss n I  ,i v ar i . ’t ’ s  ‘ ‘ I  s a t . ’ l —

l l • O s ,  : t n - : r  r’ . s e ; l t s  ca n  I t ’  use I t o  e s t m n a t ’ - ’ t h e  • : a a l i t v  c-f d a t a

r’,. ’e- ,b ~’d t o  0:  iw •‘o i e, i : .t  :; . t” , ’ cn t ; c lu s i o : ; : ;  ‘is t o  c c l  J . ’ct cl ,’ussm —

m o a t  i on . 7: ; . ’  nt l ed  t”: ea s ul , ’!  i : :c lude s . ’v ’ ’r a l  s a t e l l  i t  i’s w h i c h

‘*~~: ;1c !  1 - . ’ c x : . ’  o ’ ‘‘ I to h ,’uv,’ the si t t ’~- I. ’st I’, .o;.’ I ;t : ’t  :nn  an d  sev e r a l

w h i c h  we-:l I 1 -’ ’ .‘xpec ” ‘ ‘1 t o h ,m ’,’.’ nor.’ —o t—~ ’ l i c a t  . ‘ • i p h a s e  f u n d  m o n : -e .

s lea] ,  1 c c . ’ . ’  i a s i m r - i  is d i sc r i t - ’. i t-, a n t  c a n  d i st  I nq’a i sh ho t we . - n 1 0. -

: ; :o ’ ’. - i  . ‘ phas . ’  I u n c t  i on  and mo r e  c omp l ic .i t i s - b  nT ; , ’s w i ll : the • m i v e r ,

! . it a  ; u a l i t o ’ . P . i r a q ra ~,h L 7 . l . 4 . 2 of t h e  s p e c i f i c a t i on  states

t h a t  t h e  h u l a  j u a l i t ’ ;  ha s to be at least 0’
~25 without relating

t h i s  to a sta n d a r d  error. Her” we s h a l l  c o n s i d e r  the p o s s i —

b i l i t ics ‘ - I  ‘ s:: t ; m c I ’ ’ r i n c m  t h i s  f i ’ m u r e  t o  be altern at ive lv a 1- or

-m ‘ ‘.‘. i l u e.

25

‘ 
_

~~~~~~
_ j__ ,±_ , _~~~_ 

-



F : ;ctre 1 : d : o w e;  Kia .; •u r ; d  ‘i’ ,u ’ ,’ lo r ’ s d a t a  j’lotted in three

.-; r ‘ i t  s.  ~0. l i t  a w . t  ° n Ot  , i : : ; t o l  u t a l .  r ’ d i  f t ’ ic ult conditions with a

: ;on— l i:: . ’,ir •bev:c ’.’ , Two r e s u l t : ;  c i t  t h i s  a r . ’  i n ; b ~ . crti o’r . ’n u ’ i t y  in the

a .ute c ‘‘xc . ’ st ;i v ’ ’ :;c ’ , t t  t o r : : .  I h i ’  I . t i t i t  or :;,u t ,’l1 l I e  o c ’s u s ur . ’ o i~ ’nt s ,

1 1 :0:;.,’ i t :  ~h . ’ I c :  e e l  ; n  - - c :  . b ’ .’~’uuse 01 t h e  i t ;  l b ; .  S t  r i ctt i ’ ’ss of the

w :  1 1 he. ’ ’ - ‘ 0  1 . ’  : ; - - f t ’ - : : . ’d e : i ’ t o , ’w l i , u t  • 0 - >nm. ’ tb ;’ ’l . ’ss , t h e  COn—

c ’, , i e ; : - a ;  t ’ ’ ,~ c ’b ~~’ cb . ‘ . - : e .  : . ‘ l i . t i - I ’ ’ . :h.~ s i t — u -l ot • b i s c r i m i n . i t ; t  i s  a

O I ’ C ’  Cc Ct ’S , t I  i -s - t ;  : c t  ‘.~~ ‘ ‘ ~: ‘ 0 ’-  - - b - n c r v at  ion : ;  an s i I l : . ’ n e i l  i c I  . 0

‘ i i: ;. ’: I o n ‘h i ’  so- : 1. ’  : h ,t s . ’ I ’ c t c t  :on . I’ s i n :  t b ; . ’  I - m : : t e r t - r . ’ t a —

• 1 - ’ : ;  c i :  ‘ c e  .•5 fm - n  e n ’ ’ t I ~~ - I ’  a l - ” ” , c ’ , c r ’ ,’ . ’s  l ay ’’  1 ‘ . n .  b rawn in it

• .1 — i t  on to :’’ s i t - r i . ’ : Oas is s l ot  l O t ; . 10 c r  1i t o  r’’cci n - i an

~t - , ’ t ’ ’. ’ :’ - . ’:: ’ ’ 1 t : - , 1 1 :. ’ si t - C; i~ ’ 3 - 0 , 1 : : , ’ I : i t s ’ t  l O t : , ~~~~ - ‘I  I t:e ol : i . ’ I ’ \’,l t j O f l S

nc ’:; ’:. 10 l i e  : ‘ ‘ l w ’ ’ I .  O;’’se l i t - i t s .  0 s i  t : : i t  i c a n t  I v  n o r . ’  than 5’

1 I :t ’ t-.’.is’.::’’ :- . - t : ’s i i  . ‘~~~a ’. i - i . ’  t h i s  I im i~ s , ‘u ,lj ’ : , u.nr .‘. ‘t - :. ’ tO w o u l d

I t ’  f l , iiit’ - t , u t . : , 0 1  0 -~ i r ~~. ’ , I 1 . . ’’, . ’ is -i l w a ’ .’s ‘I:.’ r :ar ’ti nal r’ ’’’ :ion

c o n t a c t : : :; ; toCs : ; ’- I I c . : , : : . ‘ . - ‘ ,‘:: l :; i t !  I t : c ” - r ’r ’. ’ ‘ ‘t 1’- ’ f l u  t - t . ’ c l  , u - : r e . ’—

TI: e l ’ ’  t ’ ’ ’: ‘0’’  - l i l a , ‘ I: . ’  s” i l l . ’r  t h i s  :‘ a i’ - ; i n al  r’ .’- ;ion .

71: ’’ ‘ a - m t - - e l ; -  i n  I :  : e : :  1 : t-; ..  c o np c : si t ’ ’ of cihs. ’r t’a tions of

S ”l . — 2 , 0t’l, — 3 , ~c !. T7~~— 1 , - i t ; - l  ; ‘. I  ::‘7 7. ;~_ 2 .  ‘:‘h .’se n l - ~~” c t s  ar e  . - ‘ s s e n —

• . u i i ’ , S i t -  o l ’ ’  c’7 ’1 i : ; c b en ’ s - i t :  1 c i ’ ’  w - ’ -, ; l - b  he ex p e c t e d  to show the

s : ” t  1 . . ’ : I : . i s . ’  : - i t :  ‘ ‘ i o n  to qoo d 1 3 - p r  ox ; t o ~u t  i o n .  I n  fa c t  more than

‘
,‘ O ‘ 0. ’ ~‘nin ’s ii ’ ’ o u t sm - l ’ - 1 1 ; ”  l i t — i t s .  I n  this case , however ,

• his ~~et ’ m s  .-‘, ‘u s i  l y  - i t O  t ;b~uta t ’ I ’ ’ ‘ - - Pu ’ • :ua  l i t  v of t h ~ data

_ . _
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to ht ’ samj l.’ Lamb ent c a n function = K cos ’ (~~/2) . The ordinate
is , ‘ u s t r i , n - o-  c o a l  t - a - r n t o ’ : l e  b ri qht e r (—) or fainter ( 4 )  t h a n  the
t-e ,i n ; - n is ’ ’j ” - ’t. ’! t o  = 0 via the Lamb ertian func tion.
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r , t t b c & ’r t han the a ctual phase  function . The bottom group is

obs e rvati ons 01 c’I’:;—l , This ol~~ect is a cylinder with lar cp’

S t  es’ t c c :  ~~~‘; : oc i : i t ; t  ed on i t  ,t t ;~ i w o u l d  IH ’  t ’x p t ’c t t ’d  to depart s i - i —

n i l  i c u ’ t  i v I r  so’ t h ~ ’ sioc ~ 1o pha ;;t’ function , in fact it does so

i t  a:’ , : c a l l \ ’ , ,un ~! .‘:cn 5 - I t’ d - i . ’ O i s c r i m i n a n t  would have no t roub le

- ‘ t t  .‘~~~~ i v  1.u n ; l t ; - ;  h~~s :;o ’ of , - t - s e r v a t  ions . ‘I’he mi d d i .- - ; r n u j ’ of

l i ’  . ,  i t ,  F i - n . e  : ‘ ‘ 1 t ‘n ; . ’: ;  t ,t r o h - i .  ‘I t : , howev ,  ‘r ’ . T Ot ’s . ’  , u r . ‘ n b - s i ’  r’ —

‘,‘ . m t  :o:s; o: j”CA—I t~~~. l  Oc ’A — .’ . ‘I I ; , : ; . ’ t w o  ob ] i s ct s  a l s o  h ay ’’  lar c;e

s t a -  ‘ I ; : :  ,‘s ,e0~~ , i n ’ - ’ ’ x ’1 - . ’ c t ’ ’ - I  I n  c I . ’ ; ’a r t  from t b;. s i rn c ; ’l e  ph as e

‘ .n ct  :~~a:. I t :  t a c t  t b : .  n i - n ; , ’ :  \• , t t  ; - - : i S  show ,u n i t  r o n ; ’ ; r . , ’ : : . ’ :’ , k ’ l a nce to

‘0 .  ‘ t b : i t - ; , ’ I e t ; — ’ l  i o t ; - ‘: C T S— 1 , b u t  w i t h ;  : ; n ’ t : , i l l t ’n ’ a : : tp l i t ’ a !.- and a I - i t

no: : ; - ‘ ,I ’ ‘ ‘ : - 70. ’ I , t o t  t h a t  t h i s  n ’. ’ c ; . ’ t ’ . i c i , i : ;~ ’ - i s  . n ’ : - . u r  i t S  is due

t o  I I - , ’ ’ t a c t  ‘ h - u t  I l: ’ - 0 , t ’ a  — t c i , m l i ’ ’.’ is ac t . , i l l ’ ,’ H - t I , ~~ ’ than

= . 2 ~~ ,i - ‘ C ’  - - ‘ 1: i i  r ‘ I’ •
‘ 1 i o . i  t 1 i t ; . ’  S - i t  ‘ . 2 5 s . .  ‘t -~ ; more

1 c : - - : : i t  e t - — : 1 0. ’ s. ‘ ‘b - c c ’ ’  r v u  ¶ i ‘ ‘n ;s . H - “~~
‘ . ‘‘;. - r - , our ’  s i n ; -  1 . ’  0 i s —

c: c : ’ :t s i : : t ‘,,‘ - JO n n c b u c . ’  ‘h . ’ s , i t ’ ’ ’ r ‘ ‘ s a l t  fo r t h i s  Se t  of d at a  as

f o r ’ ‘ b e . ’  - l . u t o u  in • :. - ‘ 5~ ’ - ; r ’ c u ;  . ‘e ’ w i l l  t h - e s  i’ll h e r  i n co r r e c t l y

‘he Si t - I  1’~ ‘‘‘ l j t : . i ’ ’ t  :‘  i t ;  ( - i )  - i n .  i t ; t ’ ’ i ’ ’ n ; t  it:.: , or w i l l  miss

I l - u - .; n t ; ’;  tO ’’ ‘ -
~~

‘ - - - 1 1 : 1 5  i n  1 1 - )  is ; n t . ’r - .’ s t  l o t . k’. mao’ conclude

• :‘ :, i ’ he m a n  - ; i r ;a I r. ’qion ‘~‘i  t h i  1 - - = 0~~.’’ - i s u na c c. ’ ;- t  a b l y  l ,a r o’ .

Thi s is .‘un ‘‘‘us’,’ t e s t  — ,‘u h -an si ’.’ useful first s te p t oward

- i ss~~;nne nt 01 ob ’.-ct cla : ;s ificat ion. If it cannot t’e easily

t- .’ rformed th o r ’ - ’ is l i t t l e  ho;’.’ for this : -h a s e  of GEODSS i-’hoto—

no tr ’,’. Int e r : r . ’ t i t  ion of the 0~~2~ fi qure from ; ‘araq raph

2 R

__________

- — -~~ — - ~~~. ~~~~ - ‘ - ,L ~~~~~ 
--‘



I

3 , 7 .1 .4.2 as a I- ’ value is thus clearly ruled out. On the other

hand , the l i m i t  curves suggested above for (b) at

2’ Q I ~~~~ 2 5 pr o ’.’ m d e  a reasonable descri ption for this phase func—

tio ni , and one which can be easily i dentified h’~’ our simple

It also seem :; fair t o  assume that if the quality

ot t h;~- d a t a  in (a) could be imp roved to 2 ’ = O~~25 , it would t est

a;; h ’ . ’ in ~ ; consistent w i t h  the s m m ; ’ l t ’ phase function. The ove r a l l

concl us o ct ; , t O o t ’ , is that photometric data qua l i t y  of

= O 1
~ 2~ u s  b o t h  n .’.” led for and good enough to a l l o w  study of

t h e  ; ‘ha st ’ funct io n ; for the purpose of a ssi qninq ob ject classi—

I i o . i t  ion .
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c, I - ~~
‘ , ‘ l , ~~:~ I ,  ~~~:1

, t r  ,u ’ ; r  i ; - b ;  3. ‘ . 1 . 4 , 2  s t a t  ( ‘S t he  r . ’~n c i i r’ ’r ; . ’n t  t h a t  the data

: i ,t  l i t  v b e  - n ‘n - b  ‘nouqh  t o  a I low ~R’c U r a c y  o I ‘ 0~. 25 for a threshold

‘ i -  ) t ’C t  . j 0i r . i - : :  . u ; ’h  3. 7 .2.3 ..’ ,id.l s t bo u t t h i s  . t ( ’cul ’ , u ( ’\’ s ha l l I - . ’

0~~12 5  I - ‘ t an - ’ :  p o t  i~~5 b - n i - r O t o r .  A l l  t h i s  i s  s t r i c t l y  t ’ ’ : u i v a —

I ‘ n t  ‘ o s ‘ i t  ; t ; - ;  t l i - i t I I n ’  ¶ - - I  a 1 ‘ ‘ 1  r or st:.u 11 i t -  cot t-p os.  ‘ 1  o h  a

1’: i - b e t  n s a  O e ;- . ’ : ; , l ’ ’ : e t  ,u: I ( s h i c - t  n o :  s.’) ‘ - n o d  t o  ) ‘
. .1 .1 5 at  t h r e s —

i t .  I ,t i t  c b e t  r ; , ’:;s i t ; ~l . ’ ; c t ’ : o h t ’ n t  . u r t ,  ( s ’,’ s t e m  e r r o r )  e qu a l  t o

- . 11.1 . As w.u a ;‘o n ’ ‘‘ I out  in a~~ct  ion I I I  , t bit ’ is r i or due to shot

0 0 1: ; ’ ’  1 :”  a t o t e - ’’. i o n :  0 1  t O . ’ b a r  i t  ion oh .u o ; ,’ a sur- .’r- .’nt . T b : ’ ’  shot

f l o i s . ’  t c  r e t . ’ t h : i s  : ‘ ‘ : - : i : . - s  b - - t b :  .i S t , i t ’ ’ t - ’ ’ t e t  of r .’l .m tionshi ;- to

I I : , ’ s t a t : . b . u n d  ‘‘n  r o t  , u n . l  . u  11 1 : 1 :; ; 3 . 1 :  - u : ’ ’ - t ’ ’ :  . ‘71; . ’ ao’ n : t , ’ n: . ‘r ror cm l v

:~~‘ . ; a i t ’ ’s t h e  a ’ - u l . ’r ’ . n ’ 0 1 r e I a ’  i on s h i ; -  I n  I I : ’  : t , - u n i c b a r l e r r o r .

I t :  S.’c ’ i - ”- I I I , 5ev. ’; ii so;i r~ ’.’:; ot  sv st  ‘ ‘n er r o r  w. - r is de—

• ~~~~~~~~~~~~ A l t  h - - - e ; b ;  c t :  h~~ : s - c t ’ : . ’  c o n d i t  i o n s , some of the errors c ou l d

1 ’ ’ n ’  l - : c . ’ ’ h  : t ,  :‘ -~i ; t : i ’ u ’l . ’ , no . u ; - n ’ . ’ . m r — .c e x t  r s n el v  u n l i k e l y  t O u t

0 ’. 11. ’ i l -i .1 3 ’  ‘,‘ u J ; i . ’  b r  t h e 1 ‘Is - ;:: s v s t t ’m  e r r o r  could ice ’ achieved

‘ ; r : - h . ’ r .‘‘.‘‘‘ n t b :’ ’ i - e s ’ ot  c i r c u m s t a n c e s .  I n - h ’ . ’ .! , ‘ h i s  f i . ; u r e  w o u l d

1.. ’ no r ’ ’ i :  : n - n r i - i l ’ ’  f o r  p h o t o t - c.’t n’ ’. c a r r i e d  ou t  1 t :~~’ i ; - r n - m i - in of

u s ’ r c - n , i r t ’ i - o ’ u l r e s e a r c h .  I n  s ec t  ion V , hnw o ’,’, ’r , we ‘u r i s  led to

1’ ’:’ i t ;  I t h a t  t h ’ ’ 0 T 2 5  f i - n w . ’  i .e  2 ‘ va l u e . I f  the  s ys t  em e r r o r  of

0 T 1 1 2  i s  t . i ’ e ’ ’ t :  “ us -u I’ v a l i : . ’  i t  w i l l  1u ’ e s s e n t i a l l y  impossible to

i ‘‘vs ‘h i  ~ . A 2 - i n t  . ‘n ; ’r . ’t a t  ion t h u s  s,’,’m:; to be fo rced  upon

— ~~~~~~~~~~~~~~~~~~ —--- -—~~-—-‘-—~ ‘- —-- -‘— --———~~,,,,,. , _ — — ,,, ,,,,



us , , t t i d  indeed we shall accept i t  for a l l  comparison between the

r oqel i rement s , l . ’v t ’  lo;-. ’cl h e r e  and  t he speci f i cat  ion requirements ,

Th i s i s t : ’ t r e a l ly  so bad . A It h ou qh  O~~2 5 vi ,‘wed as 3 - i s  “ n e v e r ”

t ’xc t ’,’d,’d , a .25 ~‘i ,’wed as 2 is . ‘ x c , ’eded onl y about 5~ of th e

c t — c ’ ’ ’

Soc ’ n - c :  V t ; ot  - ‘r :l v  .b . ’n :anW ; a c e r t a I n  ; - n . ’ c i s o ’ r :  oh  d a t a  hut

oh  I . ’rs h o’ ;.’ ‘ i s  - b , ut a 01 t h ~~t ; - n . ’ - ’ :s :o:;  w i l l  ! - t ’ of a n t - : , ’ use in

I I i . ’  - I . ’ ’ - n t - - i : : , t  1 i - - t :  01 oh ’  . c t  c i  a ss  i I ie, ’u t ; o n .  n t  i 1 t h e  a c t u a l

. u e . s i - ; : c : ” ’ ’t ; ’ o -0 ‘‘ct c l a s a c  I to’ , i t  i on :  i s  on a I i r’ t - : t ’r  I nu n d a t i o n , i t

e s  - b i t  f i . ’ a l t  t o  :ouv m o ’  m or e  a b , n a t  t h e  ~e : m c I  oh d a t a  need. ’d . For

1 05- ’ ’ ‘ b - p c ’ s  ‘,~‘b , o ’t: - i i ’ , ’ s I - : r : t ; i n . ;  o r  I ant - u n . ; , t b: .  s i . ;n a t  u re  d a t a

:n’ .’ !. ’,l to-  r~~-~ ’i . ! ’  t O ’ -  n- er i .’ ! ‘..‘ i l  I a ls o  p r o v i . i . ’  h e l p  i n  a s s ign m e n t

of ob ’ .’o c l . u a s i t  o’, i t  n - ’ r ; . F i n - i l l ’ , ’ , s o t- , ’  n r~ ’ l m m i n a r y  s t u d i . ’ s

:n . b i c a t  . ‘ ‘ n e - m t  a l t : — :  i t .  I p i s s  b : - ’ t  n t -co t  rv  w i l l  0.’ u s ’ ’ f a l  i n  a s —

Si : t o . ’n t  0: - - b - p ’ - ’ t c l , u s s i t  i c at  c - : ; . 71c c t . ’. c h n j ; :e . ’s f o r  t h i s  ar e

, ‘ss ” n t i u l l ’ ;  no t : — , ’ x i s t . ’nt ,it  t h i s  t ime . i ’ :;di’ r t b : - c i r c u m s t a n c e s ,

n o : ’ ’  I - u ’ ,’ - ’ :  u :  1.’ c m : :  I . ’  s a i d  ;i ’c a c t  t h e  acl ; :e’v. ’rrent of the

1 1 I s ’ — Ii ‘ - - ; -  ii o h  - I ’ - 1) 0 1 1 h -c o t - -‘t— ~~’t  r v

TO” s.’co ::-l n- - i l , h ” t ” r m i n a t j o n  of mot ion c lass , is a natural

b- ’~’ — p r n l - .cc t  - - I  t h e  t h i rd , d . ’ t ’ ’ r m i n a t  ion of spin/tumb le period , and

does not n ’ ’ ’  1, a ’ ~~~; . ‘ u r a t . ’  ~1i n s ’ u s s  i n n .  The d i s c u s s i o n  of section

IV i n d i c a t e s  t h a t  t h e  me as ur . ’ r ’c , ’nf  of sp in  period icy means of a

sp e cular s i- ;natur e is so eas i l y accomplished that we needn ’t

~~~~~~~~~~~~~~~~~~~~~ - -  ~~~~~~~~~~~ ~~~~~~~~~~~ - -~~~ --~~~~~—



co r: ;, I~ :t ’r ~ t t a r  t h o r , p r o v i d e ! o n l y  tha t  s a m p l i n q  is  r e q u i r e d  t o

l .e done  a t  1kHz. In t h e  c a n s ’  01 t h e  d i  f fus e  si gnat ur e , d ot  . ‘c t ion

ot a “ i .‘a s o t ; , u t - l , ’ ” :‘- t ’ i e c l a t  i on  oh t h e  r e t ’o n i ’n c . ’  o h - l o O t  was shown to

tn . ‘q - ~~:o’ .t l . ’::t t i  ,i 0 . 2 0  l i m i t  on t h i s  : 0 c , - t  n o i s . ’ .

:1: , ’ f — ’ : : ’ 1: - s - i l , c - I ‘ n  C ’ l f l t t  i i ’ : ;  oh  t ’ : , t x i r : ; : ’  , i o ’ . ’ n  ‘ u - c . ’  I ’ : , i - ; : i j l  ude ,

15 ess. -n n i , u l l ’ ,’ t i v c a l  . ‘20t ’ on i ’,’ i r , u r  o : it  O I-i~~ ’ I - - n  s e i ch  r ’ ~m . ; n i  —

I . ‘h’s , t o t  : e t : i  ‘ b i os.’ :o : : ’l  c c i  t lv  c ’. ’ n ; t  a - . :; . ’  I i n  ‘, I :’ ’ I i r s t  t h i e . ’

- - i I s , S . - : .  :‘ - i t  i - c ;  0I - - - eC ‘, S i  • .,‘ 0’ 1 •

= L ’Oti S • 1. ’ - ; : — .1 , “c In’ ; , A ,

r ot- .  t h i s  • ‘ : aa ’ ~ on ‘.s~~~’ o at ;  5~ ’ , ’

.1 
- ( . 4 1 t : l O ) ’  4 ( — -~- ) ’ ( _ ) ‘

I t s  ( ‘ _ 1~ 
) ( ‘ . 1 1 , s: ~~~~ ‘~ : l l  :c’ “‘ ‘ r  i - -  a:: a t ~~- n ’’ ’ c i . i b - 1 . -  source

o I U t ;  - ‘ ‘ ‘ I I , u it : ’ y i :: ‘‘s I : o’ i I ~~’s o I A

T i -  ;:co - 1’ , u t  i , ’ . ’ ‘ I: ’ ’ t n ’ : ; :  ‘ ‘ m t . ’ :; - “~ t : s i - i ’ ’ r . ’ c! t : . ’c . ’ ssa r v  f , c r  the

- i t t  a l r:ment ‘- I I 0. ’ ~ !-0r )SS t 0- - ’ - :‘ ‘ ‘ t r i o  - t o i l s :

1) Error h i ’ -  I - c  shot : : ‘‘i se i n  ‘u 1 second n i - s en v a t i o n  of the

r ”f ” r . - n c . ’ nbc  p o t  • O ~~2~ ( 1  ‘)

2 )  Sy s t e m  ‘‘r n - c - n - i n ’ ,’ - - - l ’ , ’ . - - I  i t :  r a n s l n r m j n - r  t o  t O . ’ s t a n d a r d

h - t n n e t  r i o  system I°~~~~~~~ 
(I ) . c ’ . - t - ; - n f l , ’ f l t  s w h i c h  de pend O~ ’Ofl

~~~ L -~~~~~ 
_ _ _ _



a ir :I: , in ; 5  , i r . ’  t o  Pt’ .‘v , i lu a t t ’d it  an air m a s s  of 2 . 5 .  A real  j s t i c

r i: ;- :.’ at sp ool r u  1 ! is t r 1 Pu  I i o n ;  a ‘1:05 t hi  cons ide ; a! j r; eva I ua t I ng

I ic on c c :  e I I ‘c t

3 ) i r cco’ is ion mac i t ’  f o :  i n ; a e : t  i n n ;  n I  one of f o u r  I i  l t . ’r - s i n t o

‘ h e , ’ or  I i o , t l  t i t l e  of t O . ’ p h o t o t n u ’t . r .

4 )  0.o ’ l i t : - ;  F i t ’ ’ 1 k H z

F - c r  ‘- ‘ m r  , u r  ison , t In ’  c . c t o ’ r ; t  t ’ n : t l r : a t e s  of t h e  Iwo .-rror s sp e ci bi .-d

, i  b - -v .  I - :  ‘ 1: ’ ’ - ‘ . i s . - I t O i l” . - a s  - i n  - “ j .  : .t  J ’  ‘ n ; -  n i l i  ‘d i n 0 ’’ .~p - ( n d i x

‘CI  i ’.’,’I’ .’ ~~ . 1 - ’ in s!  ~~~~~~ b r  wid..’ open - ,u A s  a nd O’. 1’~ and

0~~-) 5. no ‘ hi ’ ’ - ; ~;4 35 I c l t . ’ r  i s  ,m ! O, , i .  or ; I I : , ’ b a s i s  of t h i s  and t b ; .

- t  bu : ; s t  t n ( ‘5010 i’d i n  sec t  i on  I l l , i t  , m ; - I : - . ’ u n s  h . it  t b ~ r e - r u ;  ri’—

I s - ! . ’ :  i o’ . ’ , ! h .  n . ‘ .i r ‘ ‘ w i t h ;  in t h i . ’  o u p a b -  l i t  ‘; oh ’ tb ~.’ hardwa r. -

‘- , c n - n . ’n t  I v  . ‘ n v i s : c n , ’ d  b r  OIA ) 1I00 , co r ;sonan ’ ~‘ n t b ~ a ,‘ ‘ r e a d z n - :  of

1 . 7 . 2 .  ~.2 , •: t :~! S - i l  i s h i ‘ I -  I’ ’~’ ’ ~~i I  ‘ . resp.’~e ’ to  I I : . ’  goa l s

oh n - i n  .u : :  : .  ~~. 1 .2 . 4 .
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